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(3) Subsea connection system and a mobile connector utilized in said system. 



(57) This invention refers to a subsea connection 
system including a rigid vertical main connector 
(23) and a mobile lateral connector (24) coupled 
to a subsea module (20) for connection, re- 
spectively, to a main mandrel (25) and to a 
lateral mandrel (26) which are rigidly integrated 
to the structures (27, 28) set at the sea bottom. 
The active lateral connector (24) utilized in this 
system is provided internally with a locking and 
sealing assembly which is supported by pins 
(39) captive in orifices (40) on a diameter there- 
of of an intermediate jacket (41) which jacket 
(41) is in its turn supported by pins (45) ar- 
ranged on a diameter 90° different in relation to 
the diameter on which the orifices (40) are 
arranged. 
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This invention relates to a subsea connection 
system intended to allow for the installation of subsea 
equipment or modules which must be locked to two 
mandrels of structures set at the sea bottom, so as to 
establish a structural and fluid-flow continuity be- 
tween these two structures. 

In subsea connection systems so far utilized, 
intended for the installation of subsea equipment or 
modules which must be locked to two mandrels of 
structures set at the sea bottom, a subsea module is 
installed by a tool supported by a vessel by means of 
a column. The subsea module is provided with two 
vertical connectors for locking to the mandrels rigidly 
integrated to the structures which support it, set at the 
sea bottom. However, since these types of system 
utilize the provision of vertical connectors rigidly fas- 
tened to a structure, they present as a major disad- 
vantage at the time of the connecting operation, the 
inability to compensate for the linear and angular mis- 
alignments which occur between the two mandrels, 
rendering such simultaneous connection in most 
cases unsuccessful. 

According to this invention there is provided a 
subsea connection system and mobile lateral connec- 
tor for the installation of subsea equipment or mod- 
ules which must be locked to two mandrels of 
structures set at the seabottom, characterized by 
including a rigid main vertical connector and a mobile 
lateral connector adapted to be coupled to a subsea 
module for connection, respectively, to a main man- 
drel and to a lateral mandrel which are rigidly inte- 
grated to the structures set at the sea bottom. 

This mobility achieved by the subsea connection 
system of this invention is preferably due to the pro- 
vision of an active lateral connector provided inter- 
nally with a locking and sealing assembly which is 
supported by pins captive in the orifices of an inter- 
mediate jacket which, in its turn, is supported by pins 
on a diameter 90° displaced in relation to the diameter 
on which the above-mentioned orifices are arranged. 

In order that the present invention may more rea- 
dily be understood the following description is given, 
merely by way of example, with reference to the 
accompanying drawings, in which:- 

FIGURE 1 illustrates a first embodiment of the 

subsea connection system of this invention, 

showing the subsea module suspended by the 

installation tool; 

FIGURE 2 corresponds to Figure 1 but shows the 
subsea module set and locked on the main man- 
drel, with the active lateral connector retracted 
and unlocked; 

FIGURE 3 corresponds to Figures 1 and 2 but 
shows the active lateral connector now extended, 
positioned and locked to the lateral mandrel; 
FIGURES 4 to 6 represent enlarged longitudinal 
sectional views of the active lateral connector 
utilized in the system of this invention, showing 



details of coupling of the active lateral connector 
to a lateral mandrel which is laterally displaced 
and inclined in relation to the main mandrel; 
FIGURE 7 is an enlarged detail of Figures 4 and 
5 5, the left hand side of Figure 7 corresponding to 

Figure 4 and the right hand side corresponding to 
Figure 5, but with the mandrel 26 omitted from 
Figure 7; 

FIGURE 8 is a longitudinal section of the active 
10 lateral connector on a plane of section 90° diffe- 

rent in relation to that of Figures 4 to 7; 
FIGURE 9 is an enlarged detail of the rotation- 
limitation key shown in Figure 8; 
FIGURE 10 is a longitudinal section of another 
15 embodiment of the active lateral connector, in 

which the upward and downward movement of 
the external jacket is obtained by means of hyd- 
raulic cylinders; 

FIGURE 1 1 is a longitudinal section of the active 
20 lateral connector, in which the external jacket is 

biassed downwards by means of springs; and 
FIGURE 12 illustrates the subsea module pro- 
vided with pipes having their own structural 
flexibility. 

25 As can be inferred from Figure 1, a subsea mod- 

ule 20 is being installed by a tool 21 supported by a 
vessel by means of a column 22. The subsea module 
20 is provided with a main connector 23 and a lateral 
connector 24 for the purposes of locking both to the 

30 main mandrel 25 and to the lateral mandrel 26 which 
are rigidly integrated to the structures 27 and 28, re- 
spectively, set at the seabottom. The sequence of 
operations will now be described in detail with its dif- 
ferent steps being shown in Figures 1 through 6. 

35 During the lowering of the subsea module 20 the 

active (mobile) lateral connector 24 is maintained ret- 
racted and unlocked, by means of hydraulic pressure 
originating from the tool 21 . The subsea module 20 is 
then set on to the main mandrel 25 and the main con- 

40 nector 23 is locked (as shown in Figure 2); during this 
phase, the lateral connector 24 has not engaged the 
lateral mandrel 26. 

The lateral connector 24 is then extended, upon 
application of hydraulic pressure originating from the 

45 tool 21 , and is forced downwards so that its tapered 
guide 29 (Figure 4) comes into contact with the lateral 
mandrel 26 and, due to its degrees of freedom of 
linear and rotational displacements, it adjusts itself to 
the lateral mandrel 26 in assuming its positioning, for 

so this displacement of the active lateral connector 24 to 
be possible, the piping 30 of the subsea module 20 
must be flexible, and this flexibility may be achieved 
through the articulated pipework 30 shown on Figures 
1 to 6, or by means of inherently flexible pipes 31 as 

55 shown in Figure 12. 

After the active lateral connector 24 has engaged 
the lateral mandrel 26, it is locked by means of the 
application of hydraulic pressure from the tool 21 and, 
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once the connection is completed, the tool 21 is dis- 
connected from the subsea module 20 and returned 
to the surface, the subsea module 20 then having 
been installed and connected to the mandrels 25 and 
26 with the desired structural and fluid-flow continuity 5 
between the structures 27 and 28. 

The active lateral connector 24 utilized in the sub- 
sea connection system, is represented in more detail 
in Figures 7 and 8 as longitudinal sections with a 90° 
difference between Figure 7 and Figure 8. It includes, 10 
in its innermost part, a locking and sealing assembly 
consisting of a body 32, chuck jaws 33, a locking ring 
34, a jacket 35, a cover 36, a tapered guide 29, a guide 
pin 37 and a sealing coupling 38. The locking and sea- 
ling assembly 29, 32-38 is supported by two pins 39 15 
captive in the orifices 40 of the intermediate jacket 41 , 
but free to displace axially along the orifices 40 utiliz- 
ing the play 42 and being free to rotate in the orifices 
40 with rotation limitation provided by the key 43 and 
by the play of a key slot 44, as shown in detail on Fig- 20 
ure 9. 

The intermediate jacket 41 is in turn supported by 
two pins 45 arranged on a diameter 90 0 different in 
relation that passing through the orifices 40. Such 
pins 45 are captive in orifices 46 of an external jacket 25 
47, and are each free to displace along the axis of the 
respective orifice 46 utilizing the play 48 and are free 
to rotate in the orifices 46, with rotation limitation pro- 
vided by the key 49 and by the play of the key slot of 
the orifices 46, in a manner identical to that of the key 30 
43 and key slot 44 shown in Figure 9. 

In a first embodiment of the active lateral connec- 
tor 24, the external jacket 47 is moved vertically 
upwards and downwards, by the application of hyd- 
raulic pressure to the pressure inlets 50 and 51 (Fig- 35 
ure 7), so as to achieve retraction and the extension 
of the locking and sealing assembly, said external 
jacket 47 then consisting of an annular piston and the 
pressure chamber being formed by the outer body 52 
of the external jacket 47 and by a stop 53. 40 

The locking is achieved by the application of hyd- 
raulic pressure to the pressure inlet 54 which prom- 
otes the lowering of the locking sleeve 34 which in turn 
moves the chuck jaws 33 to the connector-locked 
position. 45 

Unlocking is achieved by the application of hyd- 
raulic pressure to the pressure inlet 55 which moves 
the locking sleeve 34 upwards, making the chuck jaws 
33 open to assume the connector-unlocked position. 

It must be pointed out that the outer body 52 is so 
rigidly fastened to the subsea module 20 by means of 
a beam 56, so there is therefore no relative movement 
between the outer body 52 and the main connector 23 
of the module. In addition, so as to prevent the exter- 
nal jacket 47 from rotating randomly around its own 55 
axis, two alignment pins 57 fastened to the external 
jacket 47 also pass with play through orifices of the 
anti-rotation plate 58 bolted to the outer body 52. 



In a second embodiment of the active lateral con- 
nector 24, shown in Figure 10, the upward and down- 
ward movement of the external jacket, here 
referenced 59, is achieved upon the application of 
hydraulic pressure to the pressure inlets 60 and 61 of 
hydraulic cylinders 62 bolted to the top of the outer 
body 63 of the external jacket 59. 

In a third embodiment of the active lateral connec- 
tor 24, shown in Figure 11, the external jacket 59 is 
maintained in its lowermost position by the constant 
biassing action of springs 64 which are contained in 
spring cases 65 and which act on the rods 66 fastened 
to the external jacket 59; thus, the active lateral con- 
nector 24 is always held yieldably in its extended posi- 
tion. As the subsea module 20 is lowered on to the 
main mandrel 25, the tapered guide 29 engaging the 
lateral mandrel 26 forces the lateral connector 24 to 
assume the same positioning as the lateral mandrel 
26, such movement being possible due to the degrees 
of freedom of the lateral connector 24 and due to the 
flexibility of the articulated pipework 30 (Figures 1 to 
6) or the inherently flexible piping 31 (Figure 12). The 
springs 64 force the locking and sealing assembly 
downwards, towards the upper face of the lateral 
mandrel 26, so as to allow the lateral connector 24 to 
be locked to the lateral mandrel 26 through the action 
of the chuck jaws 33. 



Claims 

1. A subsea connection system and mobile lateral 
connector for the installation of subsea equip- 
ment or modules which must be locked to two 
mandrels of structures set at the seabottom, 
characterized by including a rigid main vertical 
connector (23) and a mobile lateral connector 
(24) adapted to be coupled to a subsea module 
(20) for connection, respectively, to a main man- 
drel (26) and to a lateral mandrel (26) which are 
rigidly integrated to the structures (27, 28) set at 
the sea bottom. 

2. A subsea connection system according to claim 

1 , characterized in that such a mobile lateral con- 
nector includes a locking and sealing assembly 
consisting of a body (32), chuck jaws (33), a lock- 
ing sleeve (34), a jacket (35), a cover (36), a tap- 
ered guide (29), a guide pin (37), a sealing 
coupling (38), and an intermediate jacket (41) 
supporting said jacket (35) for pivoting about a 
diametral axis. 

3. A subsea connection system according to claim 

2, characterized in that said intermediate jacket 
(41) is supported for pivoting about a diametral 
axis relative to an external jacket (47; 59); in that 
supporting means (39) of said locking and sealing 
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assembly (29, 32-39) are captive in orifices (40) 
on a diameter of said intermediate jacket (41); 
and in that supporting means (45) of said inter- 
mediate jacket (41) are arranged on a diameter 
90° displaced in relation to the diameter of the 5 
first-mentioned orifices and are captive in further 
orifices (46) of the external jacket (47). 

4. A subsea connection system according to claim 

3, characterized by the fact that said intermediate 10 
jacket (41) is displaceable relative to said locking 
and sealing assembly in a direction axiafly along 
the first-mentioned orifices (40) utilizing available 
play (42) and are rotatable in said first-mentioned 
orifices (40) with rotation limitation provided by a 15 
key (43) and by play of a key slot (44). 

5. A subsea connection system according to claim 
2 or 3, characterized by the fact that said external 
jacket (47) is displaceable relative to said inter- 20 
mediate jacket in a direction axially of said further 
orifices (46) utilizing available play (48) and is 
rotatable in said orifices (46) with rotation limi- 
tation provided by the key (49) and by play of a 

key slot of each said further orifice (46). 25 

6. A subsea connection system according to any 
one of claims 3 to 5, characterized by the fact that 
said external jacket (47; 59) is movable vertically 
upwards and downwards upon the application of 30 
hydraulic pressure to the pressure inlets (50, 51; 

60, 61) for retraction and extension of said locking 
and sealing assembly, the locking effect being 
achieved by the application of hydraulic pressure 
to a pressure inlet (54) promoting lowering of the 35 
locking sleeve (34) and moving the chuck jaws 
(33) to the connector-locked position, and the 
unlocking effect being achieved upon the appli- 
cation of hydraulic pressure to a pressure inlet 
(55) which moves the locking ring (34) upwards, 40 
opening the chuck jaws (33) to assume the con- 
nector-unlocked position. 

7. A subsea connection system according to claim 

6, characterized by the fact that said external 45 
jacket (47) acts as an annular piston and the 
pressure chamber is formed by an outer body (52) 
and by a stop (53) thereof. 

8. A subsea connection system according to claim so 
6 or 7, characterized by the fact that the upward 

and downward of the external jacket (59) is 
achieved upon the application of hydraulic press- 
ure to pressure inlets (60, 61) of hydraulic cylin- 
ders (62) fastened to the top of the outer body 55 
(63). 

9. A subsea connection system according to any 



one of claims 3 to 5, characterized by the fact that 
said external jacket (59) is yieldably held in its 
lowermost position through the constant biassing 
action of springs (64) contained in spring cases 
(65) which act on rods (66) fastened to said exter- 
nal jacket (59), thereby maintaining the connector 
always in its extended position. 

10. A subsea connection system according to claim 
9, characterized by the fact that said springs (64) 
force said locking and sealing assembly down- 
wards, towards the upper face of a said lateral 
mandrel (26), said mobile lateral connector (24) 
being lockable to said lateral mandrel (26) 
through the action of the chuck jaws (33). 
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FIG A 
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